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SPECIFICATION 

Title of the Invention 

MANUFACTURING METHOD OF LIQUID CRYSTAL DISPLAY DEVICE 
2, Claims 

1. A manufacturing method of a liquid crystal display 
device, in which an insulating film formed between different 
conductive layers is patterned in a designated shape by 
photolithographic technology, comprising: a process of 
forming an etching mask by a conductive film and a resist film 
covering the conductive film on the surface of a partial area 
of the insulating film; and a process of removing the area 



2 



outside the partial area of the insulating film by etching. 

2. The manufacturing method of a liquid crystal display 
device according to claim 1, wherein the insulating film is 
a gate insulating film between a gate electrode and a source 
electrode and a drain electrode, an insulating film between 
a scan signal line and a video signal line, an insulating film 
between a video signal line and a shielding film, and so on. 

3. The manufacturing method of a liquid crystal display 
device according to claim 1 or claim 2, wherein the lower layer 
conductive film of the etching mask is formed of a video signal 
line, a gate electrode, a video signal line, a source electrode, 
a drain electrode or a shielding film, or formed by the same 
process as one conductive film of them. 

4. The manufacturing method of a liquid crystal display 
device according to claims 1 to 3, wherein the lower conductive 
film of the etching mask is formed smaller than the upper resist 
film. 

Detailed Description of the Invention 
[Industrial Field. of Application] 

This invention relates to technology effective for 
application to a liquid crystal display device, especially the 
active matrix type liquid crystal display device. 
[Prior Art] 

A plurality of pixels are disposed in a matrix on a liquid 



« 



3 



crystal display part of the active matrix type liquid crystal 
display device. The respective pixels are disposed in regions 
surrounded by a plurality of scan signal lines (gate signal 
lines) extended in the horizontal direction and a plurality 
of video signal lines (drain signal lines) extended in the 
vertical direction intersecting them. An external terminal 
to which a scan signal is applied is connected to one end part 
of the scan signal line, and an external terminal to which a 
video signal is applied is connected to one end part of the 
video signal line. The respective external terminals are 
arranged in the outer periphery of a liquid crystal display 
part (an image effective area). 

Each of the pixels is constituted by a series circuit 
of a thin film transistor (TFT) and a transparent pixel 
electrode. The thin film transistor is constituted by 
sequentially stacking a gate electrode, a gate insuiating f ilm^ 
a semiconductor layer, a source electrode and a drain electrode 
on the surface of a transparent glass substrate. The source 
electrode is electrically connected to a transparent pixel 
electrode. The drain electrode is formed integrally with the 
video signal line and electrically connected thereto. The 
gate electrode is formed integrally with the scan signal line 
and electrically connected thereto. A shielding film is 
provided through an insulating film (a passivation film) on 
the semiconductor layer used as a channel forming region of 
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the thin film transistor. The shielding film is formed of, 
example, a Cr film or an Al film to prevent malfunction of the 
thin film transistor. 

In this type of liquid crystal display device, as 
described above, an insulating layer is provided between the 
respective conductive layers. To be concrete, the insulating 
film of the same layer is provided between the gate electrode 
and the source-drain region and between the scan signal line 
and the video signal line, and the insulating film of a 
different layer is provided between the video signal line and 
the shielding film. These insulating film are formed in the 
liquid crystal display part (the image effective area) except 
the area of the external terminals. As the insulating film, 
a silicon nitride film deposited by a sputtering process, for 
example, is used, and patterning for the insulating film is 
performed' by photolithographic technology (photo-etching 
technology). That is, the photolithography technology can 
form an insulating film on the liquid crystal display part as 
follows. First, an etching mask is formed of a photo resist 
film on the surface of the liquid crystal display part of the 
insulating film. Subsequently, the etching mask is used to 
remove the part outside the liquid crystal display part of the 
insulating film by etching. 

The liquid crystal display device adopting the active 
matrix system is described, for example, in JP-A-62-1 10505 . 
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[Problems that the Invention is to Solve] 

The insulating film provided between the conductive 
layers of the liquid crystal display device is subjected to 
patterning by use of an etching mask formed of a photo resist 
film. Since pinholes are existent in the most part of the photo 
resist film as a probability, a pinhole is formed in the etching 
mask. The pinhole formed in the etching mask forms a pinhole 
in the insulating film in patterning for the insulating film. 
Therefore, in the case where the pinhole exists in the 
insulating film between the gate electrode and the source 
electrode, for example, the short circuit between them occurs 
to cause a dot defect peculiar to the liquid crystal display 
device. On the other hand, in the case where pinholes exist 
in the respective insulating films between the gate electrode 
and the drain electrode and between the scan signal line and 
the video signal "line ^ — a line defect peculiar to the liquid 
crystal display device is caused. In the case where a pinhole 
exists in the insulating film between the video signal line 
and the shielding film, the video signal line is cut by an 
etchant permeating through the pinhole in patterning for the 
shielding film. These lower the manufacturing yield of the 
liquid crystal display device. 

It is an object of the invention to provide a technique, which 
may improve the manufacturing yield of a liquid crystal display 
device. 
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It is another object of the invention to provide a 
technique, which may prevent a dot defect or a line defect due 
to the existence of a pinhole in an insulating film between 
the conductive layers in the liquid crystal display device. 

It is still another object of the invention to provide 
a technique, which may reduce the number of manufacturing 
processes for achieving the objects. 

The above and other objects and new characteristics of 
the invention will be made apparent by description of the 
specification and the attached drawings. 
[Means for Solving the Problems] 

Among the inventions disclosed in the present 
application, the summary of the representative one will be 
described in brief as in the following. 

(1) In a liquid crystal display device, an etching mask is 
formed by a "conductive film and a resist" film covering the 
conductive film on a surface of a partial area of an insulating 
film, and the etching mask is used to remove the part outside 
the partial area of the insulating film by etching. 

(2) The lower conductive film of the etching mask is formed 
in the same manufacturing process as the conductive film used 
in a liquid crystal display device. 

[Operation] 

According to the above means (1), the probability of 
causing pinholes in the conductive film and the resist film 
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at the same position of the etching mask is very low, so that 
it is possible to reduce transfer of the pinhole from the 
etching mask to the insulating film in the patterning process 
of the insulating film. As a result, it is possible to reduce 
short-circuit between the conductive layers, especially in the 
liquid crystal display device, short-circuit between the gate 
electrode and the source-drain electrode, short-circuit 
between the scan signal line and the video signal line, breaking 
of the video signal line and so on. Accordingly, a dot defect 
or a line defect peculiar to the liquid crystal display device 
can be reduced to improve the manufacturing yield. 

According to the means (2), the process of forming the 
conductive film of the etching mask is also used as the process 
of forming the other conductive films , whereby the number of 
manufacturing processes of the liquid crystal display device 
can be" deer eased. ' " " 

The constitution of the invention will now be described 
with one embodiment in which the invention is applied to a 
liquid crystal display device adopting an active matrix system. 

In all drawings for explaining the embodiment, the parts 
having the same function are designated by the same reference 
numerals, so the repeated description is omitted. 
[ Embodiment ] 

Fig. 1 (a plan view of the principal part) shows a liquid 
crystal display part and an external terminal area of a liquid 
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crystal display device as one embodiment of the invention. The 
sectional views taken along cutting plane lines I - I, II - 
II and III - III of Fig. 1 are shown in Fig. 2. 

As shown in Fig. 1 and Fig. 2, the liquid crystal display 
device has a thin film transistor TFT on the surface of the 
inside (the liquid crystal side) of a lower transparent glass 
substrate SUBl having a thickness of about 1.1 mm. The thin 
film transistor TFT is disposed in the liquid crystal display 
part (an image effective area) . The thin film transistor TFT 
is mainly composed of a gate electrode GT^ an insulating film 
GI, an i-type semiconductor layer AS^ a source electrode (or 
a drain electrode) SDl, and a drain electrode (or a source 
electrode ) SD2 . 

The gate electrode GT is formed, for example, of a Cr 
film gl deposited with a film thickness of about 1100 angstrom 
by a sputtering process. The gate electrode GT is formed with 
a scan signal line (a gate signal line or a horizontal signal 
line) GL in the same manufacturing process (the same conductive 
layer), and integrated with the scan signal line GL. The scan 
signal line GL is formed, for example, by a composite film of 
an Al-Si film g2 stacked on the Cr film gl. The Al-Si film 
g2 is formed with a film thickness of about 1000 angstrom by 
deposition using a sputtering process. The Al-Si film g2 is 
formed mainly to decrease the resistance value of the scan 
signal line GL and increase the transmission speed of a scan 
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signal- The gate electrode GT is constructed integrally with 
a lower Cr film gl of the scan signal line GL. A scan signal 
line GL is, as shown in Fig- 1, extended in the horizontal 
direction and a plurality of scan signal lines are disposed 
in the vertical direction. 

At least one end part of the scan signal line GL is 
connected to an external terminal GP in the outer peripheral 
part of a liquid crystal display part of a liquid crystal 
display device. A scan signal is applied to the external 
terminal GP. The external terminal GP is formed by a composite 
film composed of an ITO film cl and a Cr film gl covering it 
on the surface of a lower transparent glass substrate SUBl . 
The Cr film gl is formed integral with the Cr film gl of the 
scan signal line GL. The surface of the external terminal GP 
is exposed to be electrically connected to the terminal of an 
external device. -The ITO film cl is deposited by a sputtering 
process and formed with a film thickness of about 1000 angstrom. 
The ITO film cl is formed in the same manufacturing process 
as an ITO film cl , which is one electrode of an auxiliary 
capacitor element Ca formed between a lower transparent glass 
substrate SUBl and an insulating film CI in a forming area of 
a transparent electrode ITOl of an image. The auxiliary 
capacitor element Ca will be mentioned later. 

The insulating film Gl is formed on an upper layer of 
the gate electrode GT and the scan signal line GL in the liquid 
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crystal display part except the external terminal GP (an 
external terminal DP as well mentioned later) • The insulating 
film GI is mainly used for a gate insulating film of a thin 
film transistor TFT, an insulating film for discrete insulation 
between the scan signal line GL and the video signal line DL, 
and so on. The insulating film GI is formed with a film 
thickness of about 3500 angstrom using a silicon nitride film 
deposited by plasma CVD method, for example. 

The i-type semiconductor layer AS is formed in an insular 
shape on the upper layer of the gate insulating film GI . The 
i-type semiconductor layer AS is mainly formed as a channel 
forming region of the thin film transistor TFT. The i-type 
semiconductor layer is formed of an amorphous silicon film or 
a polycrystalline silicon film deposited by the CVD method, 
and formed with a film thickness of about 2500 angstrom. 

The source electrode SDl and the drain electrode SD2 are 

respectively provided separately on the i-type semiconductor 
layer AS. In the source electrode SDl and the drain electrode 
SD2, when the bias polarity of a circuit is varied, 
operationally the source and the drain are replaced with each 
other. That is, the thin film transistor TFT is constituted 
with bi-directional property similarly to the insulating gate 
type field effect transistor FET. 

The source electrode SDl and the drain electrode SD2 are 
respectively formed of a composite film obtained, for example. 
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by sequentially stacking an n"*^ type semiconductor layer not 
shown, a Cr film dl, a Al film d2, and an ITO film d3 from the 
lower layer side coming into contact with the i-type 
semiconductor layer AS. The source electrode SDl and the drain 
electrode SD2 are respectively formed in the same manufacturing 
process. The n"^ type semiconductor layer is formed of an 
amorphous silicon film or a polycrystalline silicon film, and 
formed with a film thickness of about 500 angstrom. The n^ type 
semiconductor layer is formed to decrease the contact 
resistance value between the i-type semiconductor layer AS and 
the Cr film d2 . The Cr film dl is deposited by a sputtering 
process, for example, and formed with a film thickness of about 
600 angstrom. The Al film d2 is deposited by a sputtering 
process, for example, and formed with a film thickness of about 
3500 angstrom. The Al film d2 is formed to mainly decrease 
the resistance value of the video signal" line DL and increase 
the transmission speed of the video signal. The ITO film d3 
is deposited by a sputtering process, for example, and formed 
with a film thickness of about 1200 angstrom. The ITO film 
d3 mainly constitutes the transparent electrode ITOl . 

The video signal line DL is formed of a composite film 
obtained by sequentially stacking a Cr film dl, an Al film d2 
and an ITO film d3 similarly to the source electrode SDl and 
the drain electrode SD2 . The video signal line DL is, as shown 
in Fig. 1, extended in the vertical direction intersecting the 



scan signal line GL, and a plurality of video signal lines are 
disposed in the horizontal direction. The drain electrode SD2 
is formed integrally with the video signal line DL and 
electrically connected thereto. 

The transparent electrode (transparent pixel electrode) 
ITOl provided on each pixel is connected to the source electrode 
SDl. The transparent electrode ITOl is formed of an ITO film 
d3 integrated with the ITO film d3 of the source electrode SDl . 
The transparent electrode ITOl constitutes one pixel electrode 
of the liquid crystal display part. 

The pixel electrode ITOl is provided opposite to the ITO 
film cl with the insulating film CI and the insulating film 
GI respectively interposed from the lower layer side. The 
transparent electrode ITOl constitutes the other electrode of 
the auxiliary capacitor element Ca . That is, the auxiliary 
capacitor element Ca is so constructed that one electrode- is" 
the ITO film cl, the dielectric film is the insulating film 
CI and the insulating film GI , and the other electrode is the 
transparent electrode ITOl (ITO film d3 ) . The ITO film cl as 
one electrode is extended in the horizontal direction, and a 
plurality of ITO films are disposed in the vertical direction. 
The respective ITO films cl disposed in the vertical direction 
are integrated with each other at the end part of the liquid 
crystal display part. A designated common potential is 
applied to the ITO films cl. The auxiliary capacitor element 
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Ca is constituted to improve the retentivity characteristics 
of the video signal applied to the transparent electrode ITOl 
of the pixel. 

At least one end part of the video signal line DL is 
connected to the external terminal DP at the outer peripheral 
part of the liquid crystal display part of the liquid crystal 
display device similarly to the scan signal line GL. A video 
signal is applied to the external terminal DP. The external 
terminal DP is formed of a composite film composed of an ITO 
film cl and a Cr film gl covering it on the surface of the lower 
transparent glass substrate SUBl, The surface of the external 
terminal DP is exposed to be electrically connected to the 
terminal of the external device. 

A protective coat (insulating film) PSVl is provided on 
the thin film transistor TFT and the transparent electrode ITOl . 
The protective-coat PSVl" is formed to mainly protect the thin 
film transistor TFT from humidity or the like, and high 
transparency and good humidity resistance one is used. The 
protective coat PSVl is formed to electrically separate the 
video signal line, the source electrode SDl and the drain 
electrode SD2, respectively from the shielding film LS. The 
protective coat PSVl is formed within the liquid crystal 
display part (outer periphery side from the insulating film 
Gl) except the external terminals GP, DP, respectively. The 
protective coat PSVl is formed of a silicon oxide film or a 
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silicon nitride film deposited by plasma CVD method, for 
example, and formed with a film thickness of about 10000 
angstrom. 

A shielding layer LS is provided on the upper side of 
the protective coat PSVl on the thin film transistor TFT so 
that external light may not enter the i-type semiconductor 
layer AS used as a channel forming region. The shielding film 
LS is formed of a Cr film, an Al film or the like having high 
shielding property to light, and deposited with a film 
thickness of about 1000 to 4000 angstrom by a sputtering 
process . 

Liquid crystal LC is defined by a lower alignment layer 
ORIl and an upper alignment layer ORI2 setting the orientation 
of liquid crystal molecules, and enclosed in a space formed 
between the lower transparent glass substrate SUBl and the 
upper transparent glass substrate SUB2 " 

The lower alignment layer ORIl is formed on the upper 
side of the protective coat PSVl on the lower transparent glass 
substrate SUBl side. 

A color filter FIL, the protective coat PSV2, a common 
transparent electrode (a common transparent pixel electrode) 
IT02 and the upper alignment layer ORI2 are sequentially 
stacked on the inside surface (on the liquid crystal side) of 
the upper transparent glass substrate SUB2 . 

The common transparent electrode IT02 is opposite to the 
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transparent electrode ITOl provided at each pixel on the lower 
transparent glass substrate SUBl side, and formed integrally 
with another adjacent common transparent electrode IT02 . 

The color filter FIL is formed by properly dying dyeing 
base material formed of resin material such as acrylic resin 
with dyestuff pixel by pixel. The dying with different 
dyestuffs is performed using photolithography technology. 

The protective coat PSV2 is provided to prevent the 
dyestuffs dying the color filter FIL in different colors from 
leaking to the liquid crystal LC. The protective coat PSV2 
is formed of transparent resin material such as acrylic resin 
or epoxy resin. 

This liquid crystal display device is constructed by 
separately forming the respective layers on the lower 
transparent glass substrate SUBl side and on the upper 
transparent" glass substrate SUB2 side, subsequently 
superposing the upper and lower transparent glass substrates 
SUBl and SUB2 one on the other, and enclosing the liquid crystal 
LC between them. 

A sheet polarizer POL is formed on the respective outer 
surfaces of the lower transparent glass substrate SUBl and the 
upper transparent glass substrate SUB2 . 

A manufacturing method of the above liquid crystal 
display device will now be described in brief by Figs. 3 to 
7 (sectional views of the principal part shown by each 
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manufacturing process ) . 

First, an ITO film cl is formed all over on the inner 
surface of the lower transparent glass substrate SUBl • A 
designated patterning is applied to the ITO film cl to thereby 
form one electrode of the auxiliary capacitor element Ca in 
the liquid crystal display part (image effective area) and the 
respective parts of the external terminals GP, DP in the 
external terminal area. 

Subsequently, an insulating film CI is deposited all over 
to cover the upper side of the ITO film cl. The insulating 
film CI is removed by etching to expose the ITO film cl in the 
external terminal area except the liquid crystal display part. 

Subsequently, a Cr film gl is deposited on the whole 
surface including the upper side of the insulating film CI and 
the upper side of the ITO film cl in the external terminal area. 
A designated patterning "is applied to the Cr f ilm gl to form 
the respective parts of a gate electrode GT and a scan signal 
line GL in the liquid crystal display part and the external 
terminals GP, DP in the external terminal area. The gate 
electrode GT and the external terminals GP, DP are respectively 
completed through this process. 

Subsequently, an Al-Si film g2 is deposited on the whole 
surface including the upper side of the Cr film gl , and the 
Al-Si film g2 outside the upper side of the scan signal line 
GL is removed by etching. The scan signal line GL is completed 
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through this process. 

Subsequently, as shown in Fig. 3, an insulating film GI 
is formed on the whole surface including the respective upper 
sides of the gate electrode GT, the scan signal line GL, and 
the external terminals GP, DP. The insulating film GI is, as 
described above, formed of a silicon nitride film deposited 
by a sputtering process. 

Subsequently, in the thin film transistor TFT forming 
area of each pixel of the liquid crystal display part, an i-type 
semiconductor layer AS is formed on the insulating film GI . 

Subsequently, a Cr film dl is deposited all over on the 
insulating film GI including the upper side of the i-type 
semiconductor layer AS. The Cr film dl is first, as shown in 
Fig. 4, removed except the liquid crystal display part by 
etching using photolithography technology. That is, 
according to the photolithography technology, an etching mask 
PRl is formed on the surface of the Cr film dl by a photo resist 
film, and the etching mask PRl is used to etch the Cr film dl . 
As the photo resist film for forming the etching mask PRl, for 
example, a positive type is used and applied with a film 

thickness of about 1.5 jm. The Cr film dl is etched with a 
secondary cerium nitrate ammonium solution. 

Subsequently, after the etching mask PRl is removed, 

again an etching mask PR2 is formed on the Cr film dl by a photo 

resist film. The etching mask PR2 is formed on the liquid 
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crystal display part, and formed larger than the Cr film dl 
to cover the film. The etching mask PR2 is formed by a 

difference of about 5 to 10 ^m or more in size as compared with 
the Cr film dl . The difference in size between the etching mask 
PR2 and the Cr film dl reduces the occurrence of etching damage 
on the Cr film dl in etching the insulating film Gl , and 
heightens the rejection performance (wet-etching property) of 
the Cr film dl . 

Subsequently, as shown in Fig. 5, the etching mask PR2 
is used to remove the insulating film GI in the external 
terminal area except the liquid crystal display part by etching. 
The etching is performed by dry etching using SFg gas, for 
example. In this etching, a composite film of the above etching 
mask PR2 and the lower Cr film dl is taken as a substantial 
etching mask. That is, the etching mask formed of the composite 
film has a very low probability that pinholes existin the same - 
position. Accordingly, it is possible to reduce the transfer 
of pinholes existing in the etching mask to the insulating film 
GI in etching the insulating film GI . 

In the liquid crystal display device, as described above, 
the etching mask is formed on the surface of the liquid crystal 
display part of the insulating film GI by the Cr film dl and 
the etching mask PR2 covering it, and this etching mask is used 
to remove the external terminal area of the insulating film 
GI by etching, whereby the probability of causing the pinholes 



in the same position of the Cr film dl of the etching mask and 
the etching mask PR2 , respectively is made very low so that 
it is possible to reduce the transfer of the pinhole from the 
etching mask to the insulating film GI in the patterning process 
for the insulating film GI . As a result, it is possible to 
reduce short-circuit between the conductive layers, 
especially short-circuit between the gate electrode GT and the 
source SDl - drain SD2 electrode, short-circuit between the 
scan signal line GL and the video signal line DL, and the like 
so that a dot defect or a line defect peculiar to the liquid 
crystal display device can be decreased to improve the 
manufacturing yield . 

Further, the Cr film dl of the lower layer of the etching 
mask is formed by the same manufacturing process as the process 
of forming a conductive film used in the liquid crystal display 
" device, that' is, the respective Cr films dl of the source ' 
electrode SDl, the drain electrode SD2 and the video signal 
line DL, whereby the process of forming the Cr film dl of the 
etching mask is used also in the process of forming another 
conductive film, so that the number of manufacturing processes 
of the liquid crystal display device can be decreased. 

After the process of patterning the insulating film GI , 
the etching mask PR2 is removed* As shown in Fig. 6, again 
an etching mask PR3 is formed on the Cr film dl by a photo resist 
film, and designated patterning is applied to the Cr film dl 
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of the liquid crystal display part. The respective Cr films 
dl of the source electrode SDl, the drain electrode SD2 and 
the video signal line DL are formed by this patterning. 

Subsequently, an Al film d2 is deposited on the Cr films 
dl, and designated patterning is applied to the Al film d2 . 
After that, an ITO film d3 is deposited on the Al film d2, and 
designated patterning is applied to the ITO film d3 , thereby 
forming a source electrode SDl, a drain electrode SD2 , a video 
signal line DL , and a transparent electrode ITOl , respectively . 
Further, the thin film transistor TFT and the auxiliary 
capacitor element Ca are respectively completed through this 
process . 

Subsequently, a protective coat PSVl is deposited on the 
whole surface including the liquid crystal display part and 
the external terminal area. In the thin film transistor TFT 
forming region of" the pixel of the liquid crystal display part/ 
a shielding film LS is formed on the protective coat PSVl. 

Subsequently, an etching mask PR4 is formed on the whole 
surface of the protective coat PSVl including the shielding 
film LS by a photo resist film. After that, the etching mask 
PR4 is used to remove the protective coat PSVl by etching in 
the external terminal area except the liquid crystal display 
part as shown in Fig. 7. In this etching, as described above, 
a substantial etching mask is formed of the shielding film LS 
and the etching mask PR4 , whereby the pinhole of the etching 
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mask is not transferred to the protective coat PSVl under the 
shielding film LS . That is, the pinhole is not transferred 
to the protective coat PSVl, and further since the shielding 
film LS is subjected to patterning before the patterning 
process for the protective coat PSVl, the video signal line 
DL or the like is not etched through the pinhole transferred 
to the protective coat PSVl in patterning the shielding film 
LS. As a result, breaking of the video signal line DL or the 
like can be prevented to improve the manufacturing yield of 
the liquid crystal display device. 

After that, a lower alignment layer ORIl, and the 
respective layers on the upper transparent glass substrate SUB2 
side are formed and liquid crystal LC is enclosed to thereby 
complete a liquid crystal display device according to the 
present embodiment shown in Figs. 1 and 2. 

Although the invention made by the inventors is described 

concretely on the basis of the embodiment, it goes without 
saying that the invention is not limited to the embodiment, 
but it may be modified variously without departing from the 
gist of the invention. 

For example, the invention may be applied to the 
patterning process for the insulating film CI between the ITO 
film cl as one electrode of the auxiliary capacitor element 
Ca and a conductive film of the upper layer. 
[Advantage of the Invention] 
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The effects obtained by the representative one of the 
inventions disclosed in the present application will be 
described in brief in the following. 

It is possible to improve the manufacturing yield of the 
liquid crystal display device. 

Furthermore, it is possible to decrease the number of 
manufacturing processes for the liquid crystal display device. 

Brief Description of the Drawings: 

Fig. 1 is a plan view of the principal part showing a 
liquid crystal display part and an external terminal area of 
a liquid crystal display device according to one embodiment 
of the invention; 

Fig. 2 is a sectional view taken along a cutting plane 
line I - 1/ a cutting plane line II - II and a cutting plane 
line" HI ^ ni of Fig. I7 and 

Figs. 3 to 7 are sectional views of a main part showing 
the respective manufacturing processes of the liquid crystal 
display device. 

SUB: transparent glass substrate GL: scan signal line 
DL: video signal line GI: insulating film GT: gate electrode 
AS: i-type semiconductor layer SDl: source electrode SD2: 
drain electrode PSV: protective coat LS : shielding film LC: 
liquid crystal TFT: thin film transistor GP, DP: external 
terminal cl, d3 : ITO film gl , dl: Cr film g2, d2 : Al film 
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PRl to 4: etching mask 
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FIGURE 2: 

SUB: TRANSPARENT GLASS SUBSTRATE GL: SCAN SIGNAL LINE DL: 
VIDEO SIGNAL LINE GI : INSULATING FILM GT: GATE ELECTRODE 
AS: i-TYPE SEMICONDUCTOR LAYER SDl : SOURCE ELECTRODE SD2 : 
DRAIN ELECTRODE PSV: PROTECTIVE COAT LS : SHIELDING FILM LC : 
LIQUID CRYSTAL TFT: THIN FILM TRANSISTOR GP^ DP: EXTERNAL 
TERMINAL cl, d3 : ITO FILM gl , dl: Cr FILM g2 , d2 : Al FILM 

FIGURE 4: 

PR: ETCHING MASK 
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